Human hematopoietic progenitors engraft in fetal canine recipients and expand with neonatal injection of fibroblasts expressing human hematopoietic cytokines.
The development of large-animal models for human hematopoiesis will facilitate the study of human hematopoietic stem cells and their progenitors in vivo. In previous studies, human hematopoietic progenitors engrafted in fetal dogs and contributed to hematopoiesis for one year. Despite initially high levels of human cells, the proportion declined to less than 0.1% at 6 months, possibly due to inability of the canine hematopoietic microenvironment to support ongoing human hematopoiesis. In the current experiments we examined the potential of co-transplanting fibroblasts expressing human hematopoietic cytokines with the hematopoietic graft to increase the contribution of human progenitors to chimeric hematopoiesis. Mid-gestation canine fetuses were injected with 1-3 x 10(7) human cord blood cells and 1 x 10(7) murine fibroblasts engineered to express human cytokines. Neonatal pups were boosted with additional injections of cytokine-expressing fibroblasts. Human cell engraftment was monitored by PCR amplification of human-specific DNA sequences from recipient hematopoietic tissues. Human hematopoietic cells were detected in 13/15 fetal recipients for at least 7 months. At time points up to 30 weeks of age, human DNA was detected in stimulated lymphocyte cultures, approximately 0.1% of blood leukocytes and 1.5% (85/5757) of myeloid colonies. Eight months postinfusion, 1.7% of colony-forming units (CFUs) were of human origin. By one year 0.5% or less of myeloid colonies and less than 0.01% of blood leukocytes carried human DNA. Following an infusion of cytokine-expressing fibroblasts at one year, the proportion of human myeloid progenitors rose to 11.5% and remained detectable for 8 months. These studies confirm that human hematopoietic progenitors can engraft in fetal pups and contribute to multilineage hematopoiesis. Infusion of cells expressing human cytokines is one approach to stimulate human hematopoietic progenitors in vivo and thus increase their contributions to chimeric hematopoiesis.